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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the carbonic acid density measurement approach which 

measures the concentration of the carbonic acid in test water. 

[0002] 

[Description of the Prior Art] Conventionally, an acid is added into test water, carbon dioxide gas (C02) 
is generated, and there is the continuous measurement approach of the carbonate concentration in the 
liquid of JP,3-3906,B and sulfite concentration as an approach of measuring the component in test water 
by measuring this carbon dioxide gas. 

[0003] This measuring method makes air carrier gas for the carbon dioxide gas which added the sulfuric 
acid to test water, was made to generate the carbonate ion contained in test water as carbon dioxide gas, 
and occurred, and is C02. It sends into the total and is C02. It is the approach of measuring the 
carbonate concentration in test water etc. from the indicated value of the total. 

[0004] Moreover, ANALYTICAL CHEMISTRY, VOL.50, NO. 11, SEPTEMBER Perchloric acid and a 
sulfuric acid are added to test water 1978, vapor liquid separation is carried out with the gas decollator 
of double pipe structure with the inner tube which made silicon the quality of the material, carbon 
dioxide gas is dissolved in the pure water which flows the inside of an inner tube, and the approach of 
measuring the carbonic acid concentration in test water is indicated by measuring conductivity change of 
the pure water. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the continuous measurement approach of the 
carbonate concentration in the liquid of JP,3-3906,B of the former among the conventional measuring 
devices and sulfite concentration is C02 which detects the amount of carbon dioxide gas which adds a 
sulfuric acid and is generated. A limitation is in the total and there is a trouble that sensitometry is low. 
And carbon dioxide gas is contained also in the air used as carrier gas, this contained carbon dioxide gas 
will also be measured, and it will be influenced of the carbon dioxide gas contained in air. 
[0006] Moreover, the latter ANALYTICAL There is a trouble that there is a limitation in the amount 
which the carbon dioxide gas by which vapor liquid separation was carried out dissolves in pure water, 
and this approach also has [ the approach of making disi;o. ; ve carbon dioxide gas in the pure water 
carried by CHEMISTRY, and measuring the carbonic acid concentration in test water ] low 
sensitometry. 

[0007] It was made in order that this invention might solve the above troubles, and it aims at offering the 
carbonic acid density measurement approach which, at best [ precision ] moreover, measures the 
carbonic acid concentration in test water with high sensitometry continuously. 
[0008] 

[Means for Solving the Problem] The carbonic acid density measurement approach of this invention 
separates the passage of a gas decollator^ ihe^a^emeahlejoiemta . 
the acidic solution to one passage of thisjguj4f£9^^ 
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it as carbon dioxide gas is circulated. It is made to react with the carbon dioxide gas which the alkali 
solution was circulated to the passage of another side, and penetrated the gas permeable membrane of a 
gas decollator, and the carbonic acid concentration in test water is measured by measuring carbon 
dioxide gas and the conductivity of the alkali solution which reacted on the lower stream of a river of the 
passage of another side. 
[0009] 

[Function] In the above-mentioned configuration, if an acidic solution is added to test water, the 
carbonic acid in test water will be in the condition of carbon dioxide gas. It reacts with the alkali 
solution with which this carbon dioxide gas penetrates a gas permeable membrane, and flows the 
passage of another side, and the conductivity of an alkali solution changes. The variation of conductivity 
is determined by the amount of the carbonate ion which carbon dioxide gas reacts with an alkali 
solution, and generates. Therefore, the carbonic acid concentration in test water can be measured by 
measuring change of the conductivity of an alkali solution with a conductivity meter. 
[0010] 

[Example] One example of this invention is explained below, referring to a drawing. Drawing 1 is a 
schematic diagram in the case of measuring continuously the carbonic acid concentration in the test 
water in one example of this invention. 

[001 1] In drawing 1 , 1 is a gas decollator, among the passage of a pair separated by gas permeable 
membrane tube 1 A, the mixed liquor of test water 3 and an acidic solution 4 is sent in by 1st liquid- 
sending pump 2A and 2nd liquid-sending pump 2B, and the alkali solution 5 is sent in by 3rd liquid- 
sending pump 2C from the upstream of passage 1C of another side from the upstream of one passage 
IB. One test water 3 and acidic solution 4 of passage IB are discharged from the downstream as an 
effluent, and the alkali solution 5 of passage 1C of another side is discharged as an effluent, after 
flowing into a conductivity meter 6 and measuring conductivity. 

[0012] The gas decollator 1 is a long picture-like cylinder, gas permeable membrane tube 1 A made from 
Teflon which penetrates carbon dioxide gas to a central longitudinal direction is arranged, and carbon 
dioxide gas penetrates it from one passage IB side to the passage 1C side of another side. Although 
Teflon is the efficient quality of the material when performing vapor liquid separation, the ingredient of 
gas permeable membrane tube 1 A may not be limited to Teflon, but may be polyethylene, polystyrene, 
etc. 

[0013] Below, the measuring method of the carbonic acid concentration in test water 3 is explained. 
While driving 1st liquid-sending pump 2A and letting test water 3 flow, 2nd liquid-sending pump 2B is 
driven, it lets an acidic solution 4 flow, both liquid is mixed, and it sends into one passage IB of the gas 
decollator 1. A sulfuric acid jH 2SQ4), perchloric acid (HCI04), a nitric acid (HN03), a hydrochloric ^ 
acid (HCI), etc. are used for the acidic solution 4 added to test water 3 . ^ 
[0014] Although carbonic acid (H2C03) is fusing in test water 3, if the above acidic solutions 4 are 
mixed for this carbonic acid, carbon dioxide gas (C02) will occur. Thus, while the carbon dioxide gas 
which occurred is flowing from the upstream of one passage IB of the gas decollator 1 to the 
downstream, on|y ^nrhna ,djo y iHe p^ s penetrates gas permeable membrane tube 1 A. and it flows in in 
passage 1C of another side. 

[0015] 3rd liquid-sending pump 2C drives passage 1C of another side, and the alkali solution 5 is 
flowing. It makes it possible to measure the carbonic acid concentration of the large range in test water 3 
by this alkali scjuiiou a r having hydro::ylation Murium (NaOH), a- sodium- carbonate* (JNa2 CG3)r acetie- 
acid natrium (CH3 C02 Na), etc., being, and changing various concentration of this alkali solution 5. 
[0016] The carbon dioxide gas which penetrated gas permeable membrane tube 1 A as mentioned above 
reacts with said alkali solution 5 in passage 1C of another side, and generates a carbonate . For example, 
when carbon dioxide gas reacts with a sodium hydroxide, it becomes the following reaction formulae. 
[0017] 

When carbon dioxide gas reacts to a 2 ->Na2 C03+H20 sodium-hydroxide solution 2 NaOH+CO, the 
conductivity of a solution changes. A sodium hydroxide (NaOH) decreases corresponding to the amount- 
of carbon dioxide gas, and the variation of conductivity changes with the amounts which carbonic ;acid^; . 



Page 3 of 3 



natrium (Na2 C03) generates. Therefore, the carbonic acid concentration in test water 3 can be 
measured by measuring the variation (2[OH-]-[C03 2-]) of the conductivity of the alkali solution 5 with 
a conductivity meter 6 with the conductivity meter 6 installed in the lower stream of a river of passage 
1C of another side. 

[0018] Drawing 2 is what made the graph carbonate ion concentration and relation of a conductivity 
decrement (muS/cm, a unit, a micro Siemens / cm) in the example which used the 1-N sulfuric acid 
(H2S04) for the acidic solution 4, and used the hydroxylation natrium (NaOH) of ImM (a unit, milli 
mauler) and 2mM(s) for the alkali solution 5, and if carbonate ion concentration increases, it shows that 
conductivity falls. 

[0019] Drawing 3 (b) is what showed other examples of the gas decollator 1, and two or more gas 
permeable membrane tube 1 A is arranged in the gas decollator 1. It is constituted so that test water 3 and 
an acidic solution 4 may flow the alkali solution 5 in gas permeable membrane tube 1 A in the passage of 
the outside of sink and tube 1 A. Thus, by arranging two or more gas permeable membrane tube 1 A, the 
surface area of gas permeable membrane tube 1 A becomes large, the amount of transparency of the part 
carbon dioxide gas becomes large, and the sensibility of measurement of carbonic acid concentration 
becomes high. 

[0020] Drawing 3 (b) is what showed the example of others of the gas decollator 1, on both sides of the 
gas permeable membrane 1 1, it was crowded and manufactured between two members of the shape of a 
long picture formed in the shape of a cross-section KO character, and test water 3 and an acidic solution 
4 flow to the passage of one side, and the alkali solution 5 already flows to the passage of one side. 
[0021] the passage which pours the mixed liquor and the alkali solution 5 of test water 3 and an acidic 
solution 4 although the mixed liquor of test water 3 and an acidic solution 4 is sent in and the alkali 
solution 5 is sent in from the upstream of passage 1C of another side from the upstream of one passage 
IB in the above-mentioned example — reverse . That is, you may send in the alkali solution 5 from the 
upstream of one passage IB, and may also send in the mixed liquor of test water 3 and an acidic solution 
4 from the upstream of passage 1C of another side. 

[0022] Moreover, although it constitutes so that the direction where the flowing liquid flows may pour 
the gas decollator 1 for all of the above-mentioned example from the upstream in the same direction to 
the downstream, one passage IB may flow from the upstream to the downstream, and you may make it 
passage 1C of another side flow from the downstream to the upstream so that phase opposite of the flow 
of a solution may be carried out. Thus, by making into hard flow the direction where a liquid flows, the 
carbon dioxide gas which penetrated the gas permeable membrane reacts good with the alkali solution 5, 
and the accuracy of measurement improves. 
[0023] 

[Effect of the Invention] In order to make the carbon dioxide gas separated out of test water react with 
an alkali solution and to measure it according to this invention as mentioned above, sensitometry 
improves. And in order to carry out vapor liquid separation, using the carbonic acid in test water as 
carbon dioxide gas, it is not influenced of the quality of a concomitant in test water. Furthermore, 
measurement of the carbonic acid concentration of the large range in test water is attained by changing 
the concentration of the alkali solution which flows one passage. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Separate the passage of a gas decollator by the gas permeable membrane, and the test water 
which added the acidic solution to one passage of this gas decollator, and divided the carbonic acid in 
test water into it as carbon dioxide gas is circulated. The carbonic acid density measurement approach 
characterized by measuring the carbonic acid concentration in test water by measuring the conductivity 
of the alkali solution which was made to react with the carbon dioxide gas which the alkali solution was 
circulated to the passage of another side, and penetrated the gas permeable membrane of a gas 
decollator, and reacted with carbon dioxide gas on the lower stream of a river of the passage of another 
side. 



[Translation done.] 
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